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Background: According to practice guidelines, educational programmes for patients with COPD
should address several educational topics. Which topics are incorporated in the existing pro-
grammes remains unclear.
Objectives: To delineate educational topics integrated in current COPD management interven-
tions; and to examine strengths, weaknesses, and methods of delivery of the educational pro-
grammes.
Data sources: A systematic literature search was performed using MEDLINE/PubMed, Cochrane
Central Registry of Controlled Clinical Trials, and Web of Science. The authors of included
studies were contacted for additional information.
Study selection: Studies that contained educational programmes incorporated in COPD man-
agement interventions were included.
Data extraction: Data were extracted using a pre-designed data form. The Reach, Efficacy,
Adoption, Implementation and Maintenance (RE-AIM) framework was used for evaluating the
strengths and weaknesses of the programmes.
Data synthesis: In total, 81 articles, describing 67 interventions were included. The majority
(53.8%) of the studies incorporated 10 or more educational topics. The following topics were
frequently addressed: smoking cessation (80.0%); medication (76.9%); exercise (72.3%);
breathing strategies (70.8%); exacerbations (69.2%); and stress management (67.7%). Printed3881324; fax: þ31 43 3875051.
richtuniversity.nl (A. Stoilkova).
3 Elsevier Ltd. All rights reserved.
3.08.006
1638 A. Stoilkova et al.material and/or brochure (90.5%) and demonstrations and practice (73.8%), were the predom-
inant tool and method, respectively. Nurses (75.8%), physicians (37.9%) and physiotherapists
(34.8%) were the most involved healthcare professionals.
Conclusions: Heterogeneity and wide variation in the content and the method of delivery of
educational interventions were present. Alignment between educational topics incorporated
in the existing programmes and those recommended by the COPD guidelines, involvement of
various professionals and combined use of methods should be emphasised.
ª 2013 Elsevier Ltd. All rights reserved.ContentsIntroduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1638
Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1639Data sources and search for relevant studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1639
Study inclusion criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1639
Data extraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1639
Data synthesis, analysis and quality assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1639Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1640
Description of studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1640
Educational topics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1640
Educational tools, methods and activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1641
Healthcare professionals delivering educational programmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1641
Self-management skills taught in educational programmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1642
Setting and modality of interventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1642
Duration and total number of educational sessions and follow-up length . . . . . . . . . . . . . . . . . . . . . . . . 1642
The RE-AIM analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1643Discussion and conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1643
Educational topics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1645
Educational methods and activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1645
Healthcare professionals delivering educational programmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1645
Self-management skills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1645
Evaluation of interventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
Practice implication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646Funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
Authors’ contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
Conflict of interest statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
Acknowledgement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
Supplementary data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1646
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1647Introduction
Patient education is an important aspect of management
programmes for patients with chronic diseases such as
chronic obstructive pulmonary disease (COPD) [1,2]. It is
recommended to provide education at the time of diagnosis
and to continue through end-of-life care [3e5]. Self-
management education refers to any formalised patient
educational programme aimed at teaching specific disease-
related skills that emphasise disease control through
behaviour change [3]. Its goal is increased adherence to
treatment, as well as improved clinical outcomes [3].
However, studies evaluating outcomes of education in pa-
tients with COPD show extremely varied results. Findings
range from increased patient knowledge [6], and reductionof health care service utilisation [7]; to a longer hospital
stay [8] or increased risk of dying in the first year in the
treatment group when compared to controls [9]. Nonethe-
less, interventions evaluated in these studies are complex
and among other factors, differences in educational pro-
grammes may have contributed to divergent results.
The practice guidelines of the Global strategy for
chronic Obstructive Lung Disease (GOLD) [10,11] and the
American Thoracic Society/European Respiratory Society
(ATS/ERS) Statements on pulmonary rehabilitation (PR)
[5,12] emphasise the important role of educational com-
ponents in COPD management interventions. Therefore,
educational programmes should address several topics,
such as early recognition and treatment of exacerbations,
proper use of medication, informed end-of-life decision
Educational programmes in COPD patients 1639making, breathing strategies and secretion clearance
techniques [5,10e12]. However, which educational topics
are incorporated in the existing programmes remains
unclear.
The Reach, Efficacy, Adoption, Implementation and
Maintenance (RE-AIM) framework for evaluating chronic
illness management interventions is a method that sys-
tematically considers the strengths and weaknesses of
programmes [13]. The use of RE-AIM evaluation framework
in the processes of planning, evaluating, and reporting
studies, may guide the translation of research into prac-
tice, as well as it may help determining the applicability of
programmes to specific settings, type of patients, available
resources and assessed outcomes [14].
This systematic review aims to delineate which educa-
tional topics are integrated in educational programmes of
the current COPD management interventions. Further, the
present review will address the methods of delivery of
educational components in these interventions. Finally, the
RE-AIM evaluating framework will be used to systematically
consider the strengths and weaknesses of the included
management interventions.
Methods
Data sources and search for relevant studies
Using MEDLINE/PubMed (1966e2012), Cochrane Central
Registry of Controlled Clinical Trials (1966e2012) and Web
of Science (1988e2012), a systematic literature search was
performed to identify studies which evaluated educational
programmes in patients with COPD published between
January 1, 1966 and July 1, 2012.
The following three groups of search terms were com-
bined using ‘and’: (1) ‘COPD’, ‘pulmonary disease, chronic
obstructive’; (2) ‘health education’, ‘patient education
as topic’, ‘education’; (3) ‘disease management’, ‘case
management’, ‘self-care’, ‘delivery of health care, inte-
grated’, ‘patient care planning’, ‘pulmonary rehabilita-
tion’. The keywords within each group were combined using
‘or’ (see Online Supplement, Search Terms).
To identify additional studies that may have been missed
during the initial search, the electronic searches were
supplemented by searching the reference lists from eligible
articles. Additionally, we contacted the corresponding au-
thors of included studies for additional data and/or
clarification of data. Authors received a structured ques-
tionnaire by email which consisted of ten questions con-
cerning the setting, modality, duration, healthcare
professionals involved in the intervention, content, teach-
ing tools, methods and activities (see Online Supplement,
Author Questionnaire).
Study inclusion criteria
Studies that contained educational programmes incorpo-
rated in COPD management interventions were included.
Selection of studies was done by two reviewers (AS and DJAJ)
based on the following predetermined criteria: (1) condi-
tion: patients with a diagnosis of COPD; (2) management
interventions including an educational programme (definedas a programme which transfers information to COPD pa-
tients on at least one educational topic as recommended by
practice guidelines in verbal, written, audio or visual forms)
as part of self-management, PR, disease management,
chronic care model, case management, or integrated care;
(3) design: randomized clinical trials or controlled clinical
trials including a control group or comparison group; (4)
language: written in English. Studies reporting outcomes
with COPD patients in the same group with patients with
other diseases were excluded. Disagreements between the
two reviewers were resolved by consensus.
Data extraction
Data were extracted using a pre-designed data extraction
form. The following data were recorded: authors, year of
publication, country of origin, population characteristics,
number of patients completing the programme, study
design, educational topics, tools and methods, involved
healthcare professionals, self-management skills, duration
and number of educational sessions, follow-up period and
outcomes.
Data synthesis, analysis and quality assessment
Identification of relevant educational topicswas based on the
topics stated in the practice guidelines and PR statements by
Rabe et al. [10], Vestbo et al. [11], Nici et al. [5], and Spruit
et al. [12]. The number of studies including specific educa-
tional topics is presented. Didactic tools and educational
methods used in individual or group sessions, involved
healthcare professionals, as well as self-management skills
taught in educational sessions are shown using number of
studies and/or percentage.
Further, the criteria of the RE-AIM framework were
applied to all eligible studies. RE-AIM consists of five di-
mensions: Reach: participation rate and representativeness
of individuals who are willing to participate in a given
programme; Efficacy: the success rate of an intervention on
important outcomes, when it is implemented as intended;
Adoption: percentage and representativeness of organisa-
tions that will begin or adopt a programme; Implementa-
tion: quality and consistency of programme delivery when
the intervention is implemented as intended in the real-
word settings; and Maintenance: sustainability of inter-
vention effects on individual’s behaviour change, as well as
the extent to which a programme becomes institutionalised
[14]. The RE-AIM evaluation framework was recently
applied to assess the translation of an evidence-based
intervention in patients with asthma [15]. It categorises
several types of chronic illness self-management in-
terventions in the following modalities: one-to-one in-per-
son counselling, group counselling sessions, telephone
calls, interactive computer sessions, mailed print and
health system policy. In addition, a three-level qualitative
rating scale (high, medium or low) for each intervention
type is provided. For interventions that used multiple mo-
dalities (n Z 25), the highest rating on the five dimensions
according to the RE-AIM framework was recorded.
This systematic review conforms to the PRISMA state-
ment [16], (see Online Supplement).
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Description of studies
Eventually, 67 interventions reported in 81 articles [4,6e9,
17e92] were identified as COPD management interventions
including an educational programme (Fig. 1). Studies
ranged in publication date from 1982 to 2012. Seven in-
terventions were described in more than one article:
[7,21,26,31,37e44,53,54,57,60,61,63,72,75,91]. Out of 67
studies, 60 corresponding authors were contacted. We
were unable to contact the authors of 7 studies [19,23
,30,35,36,81,86]. The majority of the contacted authors
(n Z 43, 72.0%) provided the requested information. Fifty-
four (80.6%) studies were randomized controlled trials and
13 (19.4%) studies were controlled clinical trials. For each
study, characteristics for which data were extracted are
shown in Tables M1 and M2 in the Online Supplement.
Various interventions were evaluated in these studies:
self-management (n Z 30, 44.8%); PR (n Z 13, 19.4%); in-
tegrated care (nZ 7, 10.4%); disease management (nZ 4,
6.0%); a smoking cessation programme (n Z 3, 4.5%); case
management (n Z 3, 4.5%), pharmaceutical care (n Z 3,
4.5%); exercise video (n Z 2, 3.0%) and cognitive behav-
ioural therapy/COPD educational programme (nZ 2, 3.0%).
Educational topics
Based on the educational topics stated in the practice
guidelines and PR statements, 18 topics were identified asFigure 1 Flow diagram of the process that was used to select th
et al. [16].relevant educational issues for COPD patients (Table 1). Out
of 65 studies reporting on education, 60 (92.3%) studies
addressed multiple topics in their educational programme.
Only five (7.7%) studies covered a single educational topic
such as inhaler technique/device, smoking cessation, ex-
ercise and muscle relaxation technique. The majority of
the eligible studies (n Z 35, 53.8%), incorporated 10 or
more educational topics in the curriculum of their pro-
grammes. In contrast, 30 (46.2%) studies covered equal-to
or less than 9 educational topics from the identified 18
topics in the practice guidelines and PR statements. The
most included, were the following 12 educational topics:
smoking cessation (nZ 52); medications (nZ 50); exercise
(n Z 47); breathing strategies (n Z 46); exacerbations
(nZ 45); stress management (nZ 44); respiratory devices
(n Z 41); action plan and nutrition (both n Z 40); coping
with chronic lung disease (n Z 38); pathophysiology of
chronic respiratory disease (n Z 36); and communicating
with a healthcare provider (n Z 33). Less than half of the
programmes included: secretion clearance techniques
(n Z 32); energy conservation (n Z 31) and pulmonary
anatomy and physiology (n Z 30). End-of-life decision
making (nZ 6); interpretation of medical testing (nZ 13)
and leisure activities (n Z 15) were the educational topics
included in fewer than 25% of the programmes (Fig. 2).
Authors’ responses were received for 43 studies. In 23
(53.5%) of these studies, all patients in the intervention
group received the same educational curriculum, whereas
in 20 (46.5%) studies, the educational component was
tailored to some extent according to the patients’
characteristics.e relevant studies. PRISMA flow diagram. Adapted from Moher
Table 1 Educational topics.
 Early recognition and treatment of exacerbations
 Action plan for self-treatment of exacerbations
 End-of-life decision making
 Coping with chronic lung disease
 Normal pulmonary anatomy and physiology
 Pathophysiology of chronic respiratory disease
 Interpretation of medical testing
 Breathing strategies
 Role and rationale for medications, including oxygen therapy
 Effective use of respiratory devices
 Secretion clearance techniques
 Healthy food intake
 Irritant avoidance, including smoking cessation
 Anxiety and panic control, including relaxation techniques and stress management
 Benefits of exercise and physical activities
 Energy conservation during activities of daily living
 Communicating with your healthcare provider
 Leisure activities
The educational topics were adapted from the practice guidelines and PR statements [5,10e12].
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The following educational tools were identified: printed
materials and/or brochure, flip board, PowerPoint presen-
tation, posters, video and/or internet. In a minority of the
programmes other tools were identified (Table 2).
Demonstrations and practice was the predominant
teaching method used in educational sessions. For the
majority of the educational programmes, the following
single methods and activities or their combination were
used: interactive lecturing, feedback and reinforce-
ment, assessment of information needs and writtenFigure 2 Percentage of studies that included each educational
educational topics [35,83]. The educational topics were selected fmaterial adapted to patients’ level of literacy. Peer
observation was the least used patient educational
method (Table 2).
Healthcare professionals delivering educational
programmes
In 38 programmes, a team of two or more health care
professionals were conducting the programmes. Nurses,
physicians and physiotherapists were the most involved
healthcare professionals. Psychologists, pharmacists and
social workers were less likely to be involved (Table 3).topic. n Z 65 studies; 2 studies did not report the included
rom the practice guidelines and PR statements [5,10e12].
Table 2 Educational tools and methods used in educational sessions.
Educational tools, n Z 42a Educational methods, n Z 42b
 PowerPoint presentation, n Z 12, (28.6%)
[32,33,44,47,55,56,61,64,67,71,78,90]
 Flip board with large sheets of paper, n Z 14, (33.3%)
[7,20,28,32,33,61,65e67,71,72,80,88,90]
 Posters, n Z 6, (14.3%) [7,20,25,50,67,90]
 Printed material and/or brochure, n Z 38, (90.5%)
[4,7,8,17,20,22,24,25,27e29,32,33,44,46e48,50,
54e58,61,64e67,72e74,76e78,80,87,89,90]
 Video, n Z 6, (14.3%) [44,47,74,78,84,90]
 Internet, n Z 4, (9.5%) [4,54,66,90]
Other, n Z 7, (17%):
COPD exacerbation action plan, diaries, airway models,
set of inhalation devices, box (to practice lifting
during breathing exercise) [32,33]; education/counselling
usually either face to face or by phone [4,24,70];
not structured e the nurses were
having their own material/tools [25].
 Interactive lecturing n Z 28, (66.7%)
[17,20,22,25,27,28,32,33,47,48,54e58,61,
64e67,71e74,78,80,88,90]
 Passive lecturing, n Z 12, (28.6%)
[25,44,46,54e57,72,78,80,89,90]
 Assessment of information needs, n Z 23,
(54.8%) [4,7e9,22,24,27e29,32,33,47,48,50,
54,57,58,65,66,70,77,78,90]
 Motivational interviewing technique
(building ambivalence), n Z 13, (30.9%)
[7,27e29,44,50,54,64,66,70,77,88,90]
 Demonstrations and practice
(educator and/or the learner), n Z 31, (73.8%)
[4,7e9,17,22,24,25,28,32,33,44,48,50,55e58,
65e67,70e74,76e78,84,88]
 Simulations or case scenarios, n Z 13, (30.9%)
[7,22,28,32,44,47,48,57,64,67,78,88,90]
 Feedback and reinforcement, n Z 28, (66.7%)
[4,7,8,20,22,24,27e29,32,33,44,46,48,50,56e58,
61,64e66,70,74,76,77,80,90]
 Have patients summarise transmitted
information (evaluation of patient’s comprehension),
n Z 14, (33.3%) [4,7,8,17,22,28,44,48,57,61,67,71,77,90]
 Evaluate patient’s level of self-efficacy, n Z 15,
(35.7%) [7e9,25,28,44,47,48,54,61,66,70,74,77,90]
 Learning contracts (homework, goals achievement),
n Z 16, (38.1%) [7,8,17,22,27,28,32,33,44,48,
56,57,61,65,74,90]
 Group exchange or discussions, n Z 20, (47.6%)
[20,25,27,28,32,33,44,55e57,61,64,66,71e74,78,88,90]
 Peer observation (use of an expert patient),
n Z 2, [28,90] (4.8%)
 Written material adapted to patients’ level of
literacy, n Z 23, (54.8%)
[4,7,8,17,22,24,27,28,32,33,46,48,54,57,58,61,
64,65,72,74,77,88,90]
n: number of studies.
The educational methods were adapted from
Bourbeau and Nault [100].
a Not reported, n Z 1 study [9].
b Not reported, n Z 1 study [87].
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programmes
Patients with COPD were more frequently taught to: take
medications as prescribed, do not smoke, know and control
the triggers and symptoms and control exacerbation, than
to communicate with significant people and/or modify work
and role functions (Table 4).
Setting and modality of interventions
The majority of the studies (n Z 46, 68.7%) used outpa-
tient education in the hospital setting (see Online
Supplement, Table M1). Furthermore, most studies pro-
vided group counselling sessions, whereas, few studiesused interactive computer and/or telehealth technology
(Table 5).
Duration and total number of educational sessions
and follow-up length
The duration of educational sessions varied from 10 min or
less [76] to 180 min [17,57] per session with a median of
60 min. In 13 (19.4%) studies the duration was variable or not
reported. The total number of educational sessions ranged
from 1 session to 60 sessions, with a median of 6 sessions.
Follow-up length ranged from 4 weeks post discharge
[35,45,49] to 5 years [20] (seeOnline Supplement, TableM1).
Summary of outcomes of the eligible studies containing ed-
ucation is presented in the Online Supplement (Table M2).
Table 3 Healthcare professionals in educational programmes.
Healthcare professionals, an Z 66b
 Nurse, n Z 50, (75.8%) [4,7,8,17e20,22,24,25,27e29,32e35,43,46e51,54,57e59,61,64e67,70,71,73,74,77e86,88e90]
 Physician/pulmonary physician, nZ 25, (37.9%) [4,7,19,22,25,28,35,43,45,48,54,55,59,65,67,69e71,73,74,79,81,85,86,90]
 Pharmacist, n Z 7, (10.6%) [30,43,50,54,71,78,87]
 Physiotherapist, n Z 23, (34.8%) [7,18,22,25,27,32e36,43,48,51,62,65,67,70,71,73,77e80]
 Occupational therapist, n Z 10, (15.2%) [19,22,34,36,49,57,70,73,79,80]
 Dietician, n Z 15, (22.7%) [18,19,27,28,34e36,48,65,67,70,71,73,78,80]
 Respiratory therapist, n Z 14, (21.2%) [4,7,9,28,36,44,50,52,65,72,74,76,78,90]
 Psychologist, n Z 8, (12.1%) [19,28,56,57,70,71,74,78]
 Social worker, n Z 4, (6.1%) [19,28,34,70]
Other, n Z 8, (12.1%):
certified COPD educator [6]; contracted practitioners [51]; respiratory educator [23,59]; psychiatric doctor [65]; lung
function assistant [84]; health care worker in old age home [58]; case manager [92].
n Z 1 study [68].
a n: number of studies.
b not reported.
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Interventions containing educational programmes showed
mixed ratings on the “reach” dimension. Furthermore, in-
terventions received predominantly medium ratings on the
“efficacy”, “adoption” and “maintenance” dimensions.
“Implementation” was rated as high for the majority of
included studies (Table 5).Discussion and conclusion
This review has systematically evaluated 67 interventions
incorporating education for patients with COPD. Out of 18
identified educational topics, 12 topics were frequentlyTable 4 Self-management skills taught in educational program
Self-management skills, an Z 42b
 Know and control the triggers and symptoms, n Z 35, (83.3%
64e67,70e74,77,78,89,90]
 Take medications as prescribed, n Z 38, (90.5%) [4,7e9,17,2
76e78,80,84,89,90]
 Control acute episodes and emergencies, n Z 34, (81.0%) [4
70e72,74,76e78,80,90]
 Have a healthy diet, n Z 27, (64.3%) [4,7,8,17,24,27,28,32,3
 Do not smoke, n Z 36, (85.7%) [4,7,8,17,20,22,24,25,27e29,
 Use relaxation and stress reduction techniques, n Z 30, (71.
70e72,74,78,88e90]
 Make good use of health care professional, n Z 28, (66.7%) [
70e72,74,77,78,90]
 Ask for information and help; use available resources in the
46e48,54,57,58,61,64,66,70,71,74,77,78,90]
 Modify work and role functions, n Z 16, (38.1%) [4,8,17,22,2
 Communicate with significant people, n Z 19, (45.2%) [4,7,8
 Manage negative emotions and psychological reactions to the
55e58,64e66,70,71,74,78,90]
The self-management skills were adapted from Bourbeau and Nault [
a n: Number of studies.
b Not reported, n Z 1 study [87].addressed, e.g. smoking cessation, medication, exercise,
breathing strategies, exacerbations and stress manage-
ment. Printed materials and/or brochure were the most
used educational tools, while demonstrations and prac-
tice was the educational method used in majority of ed-
ucation sessions. Nurses, physicians and physiotherapists
were the most frequently involved healthcare pro-
fessionals. The studies showed heterogeneity in their
design, duration and number of educational sessions and
follow-up. The majority of the interventions were rated
as medium on the ‘efficacy’, ‘adaptation’ and ‘mainte-
nance’ dimensions; the majority of the interventions had
high ‘implementation’; while on the ‘reach’ dimension,
mixed ratings for the eligible interventions were
reported.mes.
) [4,7e9,17,22,24,27,28,32,33,44,46e48,50,54e58,61,
2,24,25,27e29,32,33,44,46e48,50,54,56e58,64e67,70e74,
,7,8,17,22,24,27e29,32,44,46e48,50,54e58,61,64e67,
3,44,46e48,54,56e58,61,64e67,70,71,78,80,90]
32,33,44,46e48,50,54e58,64e67,70e73,77,78,80,89,90]
4%) [4,7,8,17,22,24,25,28,32,33,44,47,48,54e58,61,64e66,
4,7e9,22,24,27e29,32,33,44,46,47,54e58,61,64,
community, n Z 24, (57.1%) [4,8,22,25,27,28,32,33,44,
8,32,33,46,48,57,58,61,70,71,78,80]
,25,27,28,32,33,44,46,48,57,58,64,70,71,74,78,90]
disease, n Z 22, (52.4%) [4,7,8,22,28,32,33,44,48,50,
100].
Table 5 Intervention modalities on RE-AIM dimensions.
Modality, an Z 67 Reach Efficacy Adoption Implementation Maintenance
 One-to-one in-person
counselling n Z 39, (58.2%):
- Home-based outreach, n Z 18,
[4,7,8,17,22e24,29,44,46,47,
51,62,65,70,71,84,90]
- Health education referral,
n Z 16, [6,34,43,44,48,54,
59,62,66,76,82,84,85,87,88,92]
- Primary care, n Z 5,
[9,27,45,81,86]
 Group counselling, n Z 43,
(64.2%):
- Hospital-based, n Z 37
[18e20,23,25,30,32,33,
35,36,43,45,49,52,55e58,
61,64e69,71e74,77,79,
80,84,88e90,92]
- Community-based, n Z 6,
[25,27,58,78,89,90]
 Telephone:
- Nurse outreach call,
n Z 23, (34.3%)
[4,7,8,22,28,29,32,33,35,
44,47,50,54,55,58,66,70,
72,77,79,82,90,92]
 Mailed print:
- Tailored mailings, n Z 5,
(7.5%) [28,32,33,64,90]
 Interactive computer:
- Internet, n Z 3, (4.5%)
[4,66,70]
 Telehealth technology,
n Z 3, (4.5%) [4,78,83]
 Low:
n Z 29, (43.3%)
[6,18e20,30,32e34,36,
43,48,49,52,55e57,59,
61,64,67e69,73,74,
76,80,85,87,88]
 Medium:
n Z 6, (8.9%) [25,58,
66,78,83,89]
 High:
n Z 32, (47.8%) [4,7e9,
17,22e24,27e29,35,
44e47,50,51,54,62,
65,70e72,77,79,81,
82,84,86,90,92]
 Low:
n Z 0, (0.0%)
 Medium:
n Z 51, (76.1%) [4,7e9,
17e20,22e25,27e30,
32,33,35,36,44,46,47,
49e52,55e58,61,64,65,
67e74,77e81,83,
86,89,90]
 High:
n Z 16, (23.9%) [6,34,
43,44,48,54,59,62,66,
76,82,84,85,87,88,92]
 Low:
n Z 6, (8.9%) [17,22,24,
46,51,65]
 Medium:
n Z 40, (59.8%) [4,6,
9,18e20,23,30,32e34,
36,43,45,48,
49,52,55e57,59,61,62,64,
66e69,71,73,74,76,80,
81,83e88]
 High:
n Z 21, (31.3%) [7,8,25,
27e29,35,44,47,50,54,
58,70,72,77e79,
82,89,90,92]
 Low:
n Z 6, (8.9%)
[17,22,24,46,51,65]
 Medium:
n Z 16, (23.9%) [7e9,25,
27e29,45,47,58,70,
78,81,86,89,90]
 High:
n Z 45, (67.2%) [4,6,
18e20,23,30,32e36,43,
44,48e50,52,54e57,
59,61,62,64,66e69,
71e74,76,77,79,
80,82e85,87,88,92]
 Low:
n Z 29, (43.3%)
[6,18e20,30,
32e34,36,43,
48,49,52,55e57,
59,61,64,67e69,
73,74,76,80,
85,87,88]
 Medium:
n Z 35,
(52.2%) [7e9,
17,22e25,27e29,
35,44e47,50,
51,54,58,62,
65,70e72,77e79,
81,82,84,86,89,
90,92]
 High:
n Z 3, (4.5%)
[4,66,83]
a n: number of studies.
1644
A
.
Sto
ilko
va
e
t
a
l.
Educational programmes in COPD patients 1645Educational topics
At present, no “gold standard” on specific educational topics
which should be integrated in the educational programmes
offered to COPD patients is established. Therefore, we used
the educational topics as formulated in the current practice
guidelines of the GOLD [10,11] and the ATS/ERS statements
onPR [5,12], to provide an insight on the relevant educational
domains which need to be addressed in the programmes.
The present findings of a very broad variety of educational
programmes are consistent with the current literature.
Namely, twoprevious systematic reviewsonself-management
education for COPD patients provided inconsistent recom-
mendations regarding the formandthecontentofeducational
programmes in COPD [93,94]. This is due to diverse study in-
terventions, variations indesign, outcomes, follow-upperiods
and methodological flaws of the included studies. The afore-
mentioned reviews, systematically evaluated 14 and 13 pub-
lications, respectively. Furthermore, an underlying cause for
these inconsistencies may be an absence of evidence-based
recommendations on which educational topics are essential
for inclusion [95]. Additionally, recommendations on the
duration, total number of educational sessions and the follow-
up lengthofaneducational programmearenot included in the
current practice guidelines [5,10e12].
Action plans were used in a majority of the studies,
albeit contrasting findings have been reported in the liter-
ature [96]. Use of an action plan within a multi-faceted
self-management programme, was stressed by Walters
et al. [97] as a requirement for the use of an action plan as
a standard of care in COPD.
The minority of the surveyed authors reported that their
educational programme was adapted to the needs and envi-
ronment of the individual patient [10,11]. Some tailoring was
based on: baseline and/or on-going assessment of disease
severity or problems [8,32,33,48], smoking status [50,54],
inhaler technique or device, [76,84] disease-specific needs
and personal goals specified in the action plan [27], and pa-
tient comprehension and skill acquisition [22]. In order to
assess, from the patient’s perspective, COPD patient’s infor-
mation needs for education in PR, the Lung Information Needs
Questionnaire (LINQ) has been developed [98]. In addition,
the Understanding COPD (UCOPD) questionnaire, assessing
patient’s understanding, self-efficacy, self-management
skills and satisfaction with the educational component of PR,
was recently developed by O’Neill et al. [99]. However, only
one of the included studies [85] used the LINQ to systemati-
cally identified patient educational needs, whereas none of
the studies used the UCOPD. Nevertheless, assessment of
educational needs may be important. Indeed, patients and
providers do not identify the same individual categories as the
greatest learning needs, which in turn lead to patients’
educational needs remaining unmet [95]. More specifically,
Wilsonet al. [95] showed that patients request information on
welfare and benefits systems. To date, this topic is not
included in the current practice guidelines [5,10e12].Educational methods and activities
The present review shows that printed materials and/or
brochure were frequently used educational tools, anddemonstrations and practice was the educational method
used in majority of education sessions. This is in accordance
with patient’s preferences. Indeed, patients prefer
combining demonstration andpractice of care strategieswith
visual aids, and group exchange and discussions, as a way of
peer support and shared knowledge, supplemented with
written material adapted to patients’ level of literacy [95].
Additionally, educational methods should be chosen in the
way that considers patient’s style of coding and retrieving the
information, reinforce patients’ active role, enhance self-
efficacy and support the integration of knowledge and self-
management skills [100]. In this context, motivational inter-
viewing technique, used in approximately one-third of the
included programmes, has emerged over the past few years
as an effective framework for engaging patients and facili-
tating health-related behaviour change [101,102].
Healthcare professionals delivering educational
programmes
Although respiratory therapists in some countries are the
key professionals involved in the education of patients with
COPD [103], nurses were highly represented healthcare
professionals in the current programmes offering educa-
tion. Inclusion of a pharmacist however, might improve
outcomes and management of COPD. Lemmens et al. [104]
suggest that this may be due to the higher intervention
intensity of pharmacist education when compared with
nurse education. Likewise, involvement of a social worker
might address the reported patients’ need for education
about welfare and benefits systems [95]. Also psychologists
were healthcare professionals rarely involved in education
of patients. An active role of psychologists in the process of
education, may be an important determinant for facili-
tating and sustaining successful patient’s behaviour change
[105], which in turn, is the goal of a self-management ed-
ucation [3]. Nonetheless, to date, skills of healthcare pro-
fessionals needed to provide effective patient education,
are rather vague and generally covered in the guidelines
and position statements [5,10e12].
Self-management skills
Education should incorporate not only teaching various
disease educational topics, but also provide patients with
specific skills aimed at patient’s behaviour [3,12]. Acquired
knowledge and self-management skills will result in
enhanced patient’s self-efficacy and improved health
behaviour [3], which in turn, may lead to decrease in
healthcare utilisation [61]. Other potential benefits of ed-
ucation are active participation in healthcare, increased
coping skills and collaborative self- and end-of-life man-
agement skills [106,107]. Coping styles, although closely
associated with exercise tolerance and symptoms of anxi-
ety and depression in patients with COPD [108e110], were
often included as an educational topic in the programmes,
but it remains unknown whether they were assessed pre-
and/or post-intervention. Pre-intervention testing of per-
sonality traits, patient’s comprehension, attitudes and self-
efficacy may provide an opportunity for development of
individually tailored educational programmes [38,100].
1646 A. Stoilkova et al.Evaluation of interventions
The quality assessment according to the RE-AIM framework
of the management interventions containing education
showed that interventions had a low or a high “reach” within
the target population. Lowering patients’ barriers (sched-
uling appointments, transportation, repeated telephone call
attempts) and increasing patients’ convenience to partici-
pate in a programme may result in increased “reach” of an
intervention [13]. Furthermore, one-to-one-in person coun-
selling is considered to be amoreeffective intervention (high
efficacy) when compared to the group counselling sessions
(medium efficacy), because of the possibility to tailor the
programme to the individual [13]. However, a higher per-
centage of eligible studies in our review conducted group
sessions compared to one-to-one-in person counselling. The
high implementation seen in the included interventions
generally refers to involvement of experienced providers
[13]. Moreover, few studies, in the current review used
internet, interactive computer or telehealth technologies.
Incorporating new information technologies may lead to a
greater reach of participants by providing care in their
homes, as well as it may increase efficacy, adaptation and
maintenance [13]. Glasgow et al. suggest that taking into
account multiple dimensions in the process of programme
planning, rather than only considering efficacy; will increase
the health impact of the interventions [13].
Limitations
There are several limitations that need to be considered in
interpreting the results. First, non-English-language studies
were not included. Second, the reported results in Tables 2
and 4 were based only on the studies of authors that
responded to the questionnaire we have sent. This decision
was undertaken based on the difference between authors’
responses and limited information reported in the articles.
Nonetheless, confirming the accuracy of the extracted data
by surveying authors and reporting these results may reduce
reporting bias and overcome incomplete reporting of study
methods in the primary studies [111]. Third, heterogeneity in
disease severity was present. This might have influenced the
inclusion of specific educational topics in the curriculum of
selected interventions. Fourth, programmes incorporated
additional components e.g., exercise, psychosocial support,
in addition to education. Hence, we were unable to analyse
the effect of education alone on specific outcomes.
Although, it is difficult to separate out the effects of edu-
cation [112], education combined with exercise and support
are usually an integral part of self-management pro-
grammes, PRor integrated care programmes [2,113]. Finally,
factors that might have influenced the treatment effect,
such as: the quality, reproduction and administration of the
educational programmes [92]; as well as the information or
the training provided to the healthcare professionals
actively involved in the interventions, were not studied.
Practice implication
Patient education is an important component of COPD
management interventions [5,10e12]. However, the presentresults draw attention to the inconstancies between the
selected educational topics incorporated in the educational
programmes and those recommended by current practice
guidelines and PR statements. This may suggests that further
research is required to identify which educational topics
actually contribute to behaviour change and successful COPD
management. Moreover, these findings may imply that more
in-depth recommendations on the content and structure of
educational programmes in the practice guidelines and
statements are warranted. Additionally, only a minority of
the educational programmes assessed in this study, provided
education tailored to their patients, despite the fact that
this is recommended in current practice guidelines
[5,10e12]. Developing educational packages, tailored ac-
cording to the patient’s needs, might facilitate equitable
patient access to COPD education. Use of a combination of
educational tools and methods may be an efficient way for
facilitation and retention of self-management learning pro-
cess in COPD patients [95,100]. These observations may
permit healthcare professionals who design educational
programmes to include these requirements in a format that is
acceptable to patients.Funding
Supported by the Wijerhorst Foundation. The funders had
no role in study design, data collection and analysis, deci-
sion to publish, or preparation of the manuscript. The au-
thors had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy
of the data analysis.Authors’ contributions
AS, DJAJ and EFMW drew up the design and framework of
this manuscript. Selection of studies was done by AS and
DJAJ. Analysis of the data was done by AS. Wrote the first
draft of the paper: AS. Contributed to the writing of the
manuscript: AS, DJAJ and EFMW. All authors read and
approved the final manuscript.Conflict of interest statement
The authors declare that they have no conflict of interest.Acknowledgement
The authors gratefully acknowledge the cooperation of the
authors of identified studies for their response on the sur-
vey and for providing additional information and helpful
insights on conducted interventions.Appendix A. Supplementary data
Supplementary data related to this article can be found at
http://dx.doi.org/10.1016/j.rmed.2013.08.006.
Educational programmes in COPD patients 1647References
[1] Littlejohns P, Jones P. Education of patients about chronic
obstructive pulmonary disease. Lancet 1992;340:432.
[2] Ries AL, Bauldoff GS, Carlin BW, Casaburi R, Emery CF,
Mahler DA, et al. Pulmonary rehabilitation: joint
ACCP/AACVPR evidence-based clinical practice guidelines.
Chest 2007;131:4Se42S.
[3] Bourbeau J, Nault D, Dang-Tan T. Self-management and behav-
iour modification in COPD. Patient Educ Couns 2004;52:271e7.
[4] Koff PB, Jones RH, Cashman JM, Voelkel NF, Vandivier RW.
Proactive integrated care improves quality of life in patients
with COPD. Eur Respir J 2009;33:1031e8.
[5] Nici L, Donner C, Wouters E, Zuwallack R, Ambrosino N,
Bourbeau J, et al. American Thoracic Society/European
Respiratory Society statement on pulmonary rehabilitation.
Am J Respir Crit Care Med 2006;173:1390e413.
[6] Hill K, Mangovski-Alzamora S, Blouin M, Guyatt G, Heels-
Ansdell D, Bragaglia P, et al. Disease-specific education in the
primary care setting increases the knowledge of people with
chronic obstructive pulmonary disease: a randomized
controlled trial. Patient Educ Couns 2010;81:14e8.
[7] Bourbeau J, Julien M, Maltais F, Rouleau M, Beaupre A,
Begin R, et al. Reduction of hospital utilization in patients
with chronic obstructive pulmonary disease: a disease-
specific self-management intervention. Arch Intern Med
2003;163:585e91.
[8] Cockcroft A, Bagnall P, Heslop A, Andersson N, Heaton R,
Batstone J, et al. Controlled trial of respiratory health
worker visiting patients with chronic respiratory disability. Br
Med J (Clin Res Ed) 1987;294:225e8.
[9] LittlejohnsP, Baveystock CM, Parnell H, Jones PW. Randomised
controlled trial of the effectiveness of a respiratory health
worker in reducing impairment, disability, and handicap due to
chronic airflow limitation. Thorax 1991;46:559e64.
[10] Rabe KF, Hurd S, Anzueto A, Barnes PJ, Buist SA, Calverley P,
et al. Global strategy for the diagnosis, management, and
prevention of chronic obstructive pulmonary disease: GOLD
executive summary. Am J Respir Crit Care Med 2007;176:
532e55.
[11] Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier C,
Anzueto A, et al. Global strategy for the diagnosis, man-
agement, and prevention of chronic obstructive pulmonary
disease: GOLD executive summary. Am J Respir Crit Care Med
2013;187:347e65.
[12] Spruit MA, Singh SJ, Garvey C, ZuWallack R, et al. An Official
American Thoracic Society/European Respiratory Society
statement: key concepts and advances in pulmonary reha-
bilitation e an executive summary. Am J Respir Crit Care Med
2013 in press.
[13] Glasgow RE, McKay HG, Piette JD, Reynolds KD. The RE-AIM
framework for evaluating interventions: what can it tell us
about approaches to chronic illness management? Patient
Educ Couns 2001;44:119e27.
[14] Glasgow RE. RE-AIMing research for application: ways to
improve evidence for family medicine. J Am Board Fam Med
2006;19:11e9.
[15] Patel MR, Shah S, Cabana MD, Sawyer SM, Toelle B, Mellis C,
et al. Translation of an evidence-based asthma intervention:
Physician Asthma Care Education (PACE) in the United States
and Australia. Prim Care Respir J 2013;22:29e36.
[16] Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred
reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med 2009;6:e1000097.
[17] Akinci AC, Olgun N. The effectiveness of nurse-led, home-
based pulmonary rehabilitation in patients with COPD in
Turkey. Rehabil Nurs 2011;36:159e65.[18] Barakat S, Michele G, George P, Nicole V, Guy A. Outpatient
pulmonary rehabilitation in patients with chronic obstructive
pulmonary disease. Int J Chron Obstruct Pulmon Dis 2008;3:
155e62.
[19] Bendstrup KE, Ingemann Jensen J, Holm S, Bengtsson B. Out-
patient rehabilitation improves activities of daily living,
quality of life and exercise tolerance in chronic obstructive
pulmonary disease. Eur Respir J 1997;10:2801e6.
[20] Borglykke A, Pisinger C, Jorgensen T, Ibsen H. The effective-
ness of smoking cessation groups offered to hospitalised pa-
tients with symptoms of exacerbations of chronic obstructive
pulmonary disease (COPD). Clin Respir J 2008;2:158e65.
[21] Bourbeau J, Collet JP, Schwartzman K, Ducruet T, Nault D,
Bradley C. Economic benefits of self-management education
in COPD. Chest 2006;130:1704e11.
[22] Boxall AM, Barclay L, Sayers A, Caplan GA. Managing chronic
obstructive pulmonary disease in the community. A ran-
domized controlled trial of home-based pulmonary rehabili-
tation for elderly housebound patients. J Cardiopulm Rehabil
2005;25:378e85.
[23] Brough FK, Schmidt CD, Rasmussen T, Boyer M. Comparison
of two teaching methods for self-care training for patients
with chronic obstructive pulmonary disease. Patient Couns
Health Educ 1982;4:111e6.
[24] Bucknall CE, Miller G, Lloyd SM, Cleland J, McCluskey S,
Cotton M, et al. Glasgow supported self-management trial
(GSuST) for patients with moderate to severe COPD: rando-
mised controlled trial. Br Med J 2012;344:e1060.
[25] Cambach W, Chadwick-Straver RV, Wagenaar RC, van
Keimpema AR, Kemper HC. The effects of a community-
based pulmonary rehabilitation programme on exercise
tolerance and quality of life: a randomized controlled trial.
Eur Respir J 1997;10:104e13.
[26] Casas A, Troosters T, Garcia-Aymerich J, Roca J, Hernandez C,
Alonso A, et al. Integrated care prevents hospitalisations for
exacerbations in COPD patients. Eur Respir J 2006;28:123e30.
[27] Chavannes NH, Grijsen M, van den Akker M, Schepers H,
Nijdam M, Tiep B, et al. Integrated disease management im-
proves one-year quality of life in primary care COPD patients:
a controlled clinical trial. Prim Care Respir J 2009;18:171e6.
[28] Chuang C, Levine SH, Rich J. Enhancing cost-effective care
with a patient-centric chronic obstructive pulmonary disease
program. Popul Health Manag 2011;14:133e6.
[29] Coultas D, Frederick J, Barnett B, Singh G, Wludyka P. A
randomized trial of two types of nurse-assisted home care for
patients with COPD. Chest 2005;128:2017e24.
[30] De Tullio PL, Corson ME. Effect of pharmacist counseling on
ambulatory patients’ use of aerosolized bronchodilators. Am
J Hosp Pharm 1987;44:1802e6.
[31] Dewan NA, Rice KL, Caldwell M, Hilleman DE. Economic
evaluation of a disease management program for chronic
obstructive pulmonary disease. COPD 2011;8:153e9.
[32] Effing T, Kerstjens H, van der Valk P, Zielhuis G, van der
Palen J. (Cost)-effectiveness of self-treatment of exacerba-
tions on the severity of exacerbations in patients with COPD:
the COPE II study. Thorax 2009;64:956e62.
[33] Effing T, Zielhuis G, Kerstjens H, van der Valk P, van der
Palen J. Community based physiotherapeutic exercise in
COPD self-management: a randomised controlled trial.
Respir Med 2011;105:418e26.
[34] Efraimsson EO, Hillervik C, Ehrenberg A. Effects of COPD self-
care management education at a nurse-led primary health
care clinic. Scand J Caring Sci 2008;22:178e85.
[35] Egan E, Clavarino A, Burridge L, Teuwen M, White E. A ran-
domized control trial of nursing-based case management for
patients with chronic obstructive pulmonary disease. Lip-
pincotts Case Manag 2002;7:170e9.
1648 A. Stoilkova et al.[36] Finnerty JP, Keeping I, Bullough I, Jones J. The effectiveness of
outpatient pulmonary rehabilitation in chronic lung disease: a
randomized controlled trial. Chest 2001;119:1705e10.
[37] Gadoury MA, Schwartzman K, Rouleau M, Maltais F, Julien M,
Beaupre A, et al. Self-management reduces both short- and
long-termhospitalisation inCOPD.EurRespir J 2005;26:853e7.
[38] Gallefoss F. The effects of patient education in COPD in a 1-
year follow-up randomised, controlled trial. Patient Educ
Couns 2004;52:259e66.
[39] Gallefoss F, Bakke PS. How does patient education and self-
management among asthmatics and patients with chronic
obstructive pulmonary disease affect medication? Am J
Respir Crit Care Med 1999;160:2000e5.
[40] Gallefoss F, Bakke PS. Patient satisfaction with healthcare in
asthmatics and patients with COPD before and after patient
education. Respir Med 2000;94:1057e64.
[41] Gallefoss F, Bakke PS. Impact of patient education and self-
management on morbidity in asthmatics and patients with
chronic obstructive pulmonary disease. Respir Med 2000;94:
279e87.
[42] Gallefoss F, Bakke PS. Cost-benefit and cost-effectiveness
analysis of self-management in patients with COPD e a 1-
year follow-up randomized, controlled trial. Respir Med
2002;96:424e31.
[43] Gallefoss F, Bakke PS, Rsgaard PK. Quality of life assessment
after patient education in a randomized controlled study on
asthma and chronic obstructive pulmonary disease. Am J
Respir Crit Care Med 1999;159:812e7.
[44] Garcia-Aymerich J, Hernandez C, Alonso A, Casas A, Rodri-
guez-Roisin R, Anto JM, et al. Effects of an integrated care
intervention on risk factors of COPD readmission. Respir Med
2007;101:1462e9.
[45] Gift AG, Moore T, Soeken K. Relaxation to reduce dyspnea
and anxiety in COPD patients. Nurs Res 1992;41:242e6.
[46] Hermiz O, Comino E, Marks G, Daffurn K, Wilson S, Harris M.
Randomised controlled trial of home based care of patients
with chronic obstructive pulmonary disease. Br Med J 2002;
325:938.
[47] Hernandez C, Casas A, Escarrabill J, Alonso J, Puig-Junoy J,
Farrero E, et al. Home hospitalisation of exacerbated chronic
obstructive pulmonary disease patients. Eur Respir J 2003;
21:58e67.
[48] Hoogendoorn M, van Wetering CR, Schols AM, Rutten-van
Molken MP. Is INTERdisciplinary COMmunity-based COPD
management (INTERCOM) cost-effective? Eur Respir J 2010;
35:79e87.
[49] Ip SP, Leung YF, Choy KL. Short-stay in-patient rehabilitation
of elderly patients with chronic obstructive pulmonary dis-
ease: prospective study. Hong Kong Med J 2004;10:312e8.
[50] Jarab AS, Alqudah SG, Khdour M, Shamssain M, Mukattash TL.
Impact of pharmaceutical care on health outcomes in pa-
tients with COPD. Int J Clin Pharm 2012;34:53e62.
[51] Jeffs KJ, Lim WK, Lim M, Berlowitz DJ, Jackson B. The effect
of a post acute respiratory outreach service for patients with
chronic obstructive pulmonary disease on hospital read-
mission rates. Respirology 2005;10:239e43.
[52] Karapolat H, Atasever A, Atamaz F, Kirazli Y, Elmas F,
Erdinc E. Do the benefits gained using a short-term pulmo-
nary rehabilitation program remain in COPD patients after
participation? Lung 2007;185:221e5.
[53] Khdour MR, Agus AM, Kidney JC, Smyth BM, Elnay JC,
Crealey GE. Cost-utility analysis of a pharmacy-led self-
management programme for patients with COPD. Int J Clin
Pharm 2011;33:665e73.
[54] Khdour MR, Kidney JC, Smyth BM, McElnay JC. Clinical
pharmacy-led disease and medicine management pro-
gramme for patients with COPD. Br J Clin Pharmacol 2009;68:
588e98.[55] Kunik ME, Braun U, Stanley MA, Wristers K, Molinari V,
Stoebner D, et al. One session cognitive behavioural therapy
for elderly patients with chronic obstructive pulmonary dis-
ease. Psychol Med 2001;31:717e23.
[56] Kunik ME, Veazey C, Cully JA, Souchek J, Graham DP,
Hopko D, et al. COPD education and cognitive behavioral
therapy group treatment for clinically significant symptoms
of depression and anxiety in COPD patients: a randomized
controlled trial. Psychol Med 2008;38:385e96.
[57] Labrecque M, Rabhi K, Laurin C, Favreau H, Moullec G,
Lavoie K, et al. Can a self-management education program
for patients with chronic obstructive pulmonary disease
improve quality of life? Can Respir J 2011;18:e77e81.
[58] Lee DT, Lee IF, Mackenzie AE, Ho RN. Effects of a care pro-
tocol on care outcomes in older nursing home patients with
chronic obstructive pulmonary disease. J Am Geriatr Soc
2002;50:870e6.
[59] McGeoch GR, Willsman KJ, Dowson CA, Town GI,
Frampton CM, McCartin FJ, et al. Self-management plans in
the primary care of patients with chronic obstructive pul-
monary disease. Respirology 2006;11:611e8.
[60] Monninkhof E, van der Valk P, Schermer T, van der Palen J,
van Herwaarden C, Zielhuis G. Economic evaluation of a
comprehensive self-management programme in patients
with moderate to severe chronic obstructive pulmonary dis-
ease. Chron Respir Dis 2004;1:7e16.
[61] Monninkhof E, van der Valk P, van der Palen J, van
Herwaarden C, Zielhuis G. Effects of a comprehensive self-
management programme in patients with chronic obstruc-
tive pulmonary disease. Eur Respir J 2003;22:815e20.
[62] Moore J, Fiddler H, Seymour J, Grant A, Jolley C, Johnson L,
et al. Effect of a home exercise video programme in patients
with chronic obstructive pulmonary disease. J Rehabil Med
2009;41:195e200.
[63] Moullec G, Favreau H, Lavoie KL, Labrecque M. Does a self-
management education program have the same impact on
emotional and functional dimensions of HRQoL? COPD 2012;
9:36e45.
[64] Moullec G, Lavoie KL, Rabhi K, Julien M, Favreau H,
Labrecque M. Effect of an integrated care programme on re-
hospitalization of patients with chronic obstructive pulmo-
nary disease. Respirology 2012;17:707e14.
[65] Na JO, Kim DS, Yoon SH, Jegal YJ, Kim WS, Kim ES, et al. A
simple and easy home-based pulmonary rehabilitation pro-
gramme for patients with chronic lung diseases. Monaldi Arch
Chest Dis 2005;63:30e6.
[66] Nguyen HQ, Donesky-Cuenco D, Wolpin S, Reinke LF,
Benditt JO, Paul SM, et al. Randomized controlled trial of
an internet-based versus face-to-face dyspnea self-
management program for patients with chronic obstruc-
tive pulmonary disease: pilot study. J Med Internet Res
2008;10:e9.
[67] Ninot G, Moullec G, Picot MC, Jaussent A, Hayot M,
Desplan M, et al. Cost-saving effect of supervised exercise
associated to COPD self-management education program.
Respir Med 2011;105:377e85.
[68] Paz-Diaz H, Montes de Oca M, Lopez JM, Celli BR. Pulmonary
rehabilitation improves depression, anxiety, dyspnea and
health status in patients with COPD. Am J Phys Med Rehabil
2007;86:30e6.
[69] Petty TL, Dempsey EC, Collins T, Pluss W, Lipkus I, Cutter GR,
et al. Impact of customized videotape education on quality
of life in patients with chronic obstructive pulmonary dis-
ease. J Cardiopulm Rehabil 2006;26:112e7.
[70] Poole PJ, Chase B, Frankel A, Black PN. Case management
may reduce length of hospital stay in patients with recurrent
admissions for chronic obstructive pulmonary disease.
Respirology 2001;6:37e42.
Educational programmes in COPD patients 1649[71] Rea H, McAuley S, Stewart A, Lamont C, Roseman P,
Didsbury P. A chronic disease management programme can
reduce days in hospital for patients with chronic obstructive
pulmonary disease. Intern Med J 2004;34:608e14.
[72] Rice KL, Dewan N, Bloomfield HE, Grill J, Schult TM,
Nelson DB, et al. Disease management program for chronic
obstructive pulmonary disease: a randomized controlled
trial. Am J Respir Crit Care Med 2010;182:890e6.
[73] Ringbaek TJ, Broendum E, Hemmingsen L, Lybeck K,
Nielsen D, Andersen C, et al. Rehabilitation of patients with
chronic obstructive pulmonary disease. Exercise twice a
week is not sufficient! Respir Med 2000;94:150e4.
[74] Sassi-Dambron DE, Eakin EG, Ries AL, Kaplan RM. Treatment
of dyspnea in COPD. A controlled clinical trial of dyspnea
management strategies. Chest 1995;107:724e9.
[75] Sedeno MF, Nault D, Hamd DH, Bourbeau J. A self-
management education program including an action plan
for acute COPD exacerbations. COPD 2009;6:352e8.
[76] Song WS, Mullon J, Regan NA, Roth BJ. Instruction of hospi-
talized patients by respiratory therapists on metered-dose
inhaler use leads to decrease in patient errors. Respir Care
2005;50:1040e5.
[77] Sridhar M, Taylor R, Dawson S, Roberts NJ, Partridge MR. A
nurse led intermediate care package in patients who have
been hospitalised with an acute exacerbation of chronic
obstructive pulmonary disease. Thorax 2008;63:194e200.
[78] SticklandM,JourdainT,WongEY,RodgersWM,JendzjowskyNG,
Macdonald GF. Using Telehealth technology to deliver pulmo-
nary rehabilitation in chronic obstructive pulmonary disease
patients. Can Respir J 2011;18:216e20.
[79] Sundblad BM, Larsson K, Nathell L. High rate of smoking
abstinence in COPD patients: smoking cessation by hospi-
talization. Nicotine Tob Res 2008;10:883e90.
[80] Theander K, Jakobsson P, Jorgensen N, Unosson M. Effects of
pulmonary rehabilitation on fatigue, functional status and
health perceptions in patients with chronic obstructive pul-
monary disease: a randomized controlled trial. Clin Rehabil
2009;23:125e36.
[81] Tougaard L, Krone T, Sorknaes A, Ellegaard H. Economic
benefits of teaching patients with chronic obstructive pul-
monary disease about their illness. The PASTMA Group.
Lancet 1992;339:1517e20.
[82] Trappenburg JC, Monninkhof EM, Bourbeau J, Troosters T,
Schrijvers AJ, Verheij TJ, et al. Effect of an action plan with
ongoing support by a case manager on exacerbation-related
outcome in patients with COPD: a multicentre randomised
controlled trial. Thorax 2011;66:977e84.
[83] Trappenburg JC, Niesink A, de Weert-van Oene GH, van der
Zeijden H, van Snippenburg R, Peters A, et al. Effects of
telemonitoring in patients with chronic obstructive pulmo-
nary disease. Telemed J E Health 2008;14:138e46.
[84] van der Palen J, Klein JJ, Kerkhoff AH, van Herwaarden CL,
Seydel ER. Evaluation of the long-term effectiveness of three
instruction modes for inhaling medicines. Patient Educ Couns
1997;32:S87e95.
[85] Wakabayashi R, Motegi T, Yamada K, Ishii T, Jones RC,
Hyland ME, et al. Efficient integrated education for older
patients with chronic obstructive pulmonary disease using
the Lung Information Needs Questionnaire. Geriatr Gerontol
Int 2011;11:422e30.
[86] Watson PB, Town GI, Holbrook N, Dwan C, Toop LJ,
Drennan CJ. Evaluation of a self-management plan for
chronic obstructive pulmonary disease. Eur Respir J 1997;10:
1267e71.
[87] Weinberger M, Murray MD, Marrero DG, Brewer N, Lykens M,
Harris LE, et al. Effectiveness of pharmacist care for patients
with reactive airways disease: a randomized controlled trial.
J Am Med Assoc 2002;288:1594e602.[88] Wilson JS, Fitzsimons D, Bradbury I, Stuart Elborn J. Does
additional support by nurses enhance the effect of a brief
smoking cessation intervention in people with moderate to
severe chronic obstructive pulmonary disease? A randomised
controlled trial. Int J Nurs Stud 2008;45:508e17.
[89] Wood-Baker R, McGlone S, Venn A, Walters EH. Written ac-
tion plans in chronic obstructive pulmonary disease increase
appropriate treatment for acute exacerbations. Respirology
2006;11:619e26.
[90] Zhou Y, Hu G, Wang D, Wang S, Wang Y, Liu Z, et al. Com-
munity based integrated intervention for prevention and
management of chronic obstructive pulmonary disease
(COPD) in Guangdong, China: cluster randomised controlled
trial. Br Med J 2010;341:c6387.
[91] van der Valk P, Monninkhof E, van der Palen J, Zielhuis G, van
Herwaarden C. Effect of discontinuation of inhaled cortico-
steroids in patients with chronic obstructive pulmonary dis-
ease: the COPE study. Am J Respir Crit Care Med 2002;166:
1358e63.
[92] Fan VS, Gaziano JM, Lew R, Bourbeau J, Adams SG,
Leatherman S, et al. A comprehensive care management
program to prevent chronic obstructive pulmonary disease
hospitalizations: a randomized, controlled trial. Ann Intern
Med 2012;156:673e83.
[93] Effing T, Monninkhof EM, van der Valk PD, van der Palen J,
van Herwaarden CL, Partidge MR, et al. Self-management
education for patients with chronic obstructive pulmonary
disease. Cochrane Database Syst Rev 2007. CD002990.
[94] Blackstock F, Webster K. Disease-specific health education
for COPD: a systematic review of changes in health out-
comes. Health Educ Res 2007;22:703e17.
[95] Wilson JS, O’Neill B, Reilly J, MacMahon J, Bradley JM. Ed-
ucation in pulmonary rehabilitation: the patient’s perspec-
tive. Arch Phys Med Rehabil 2007;88:1704e9.
[96] Turnock AC, Walters EH, Walters JA, Wood-Baker R. Action
plans for chronic obstructive pulmonary disease. Cochrane
Database Syst Rev 2005. CD005074.
[97] Walters JA, Turnock AC, Walters EH, Wood-Baker R. Action
plans with limited patient education only for exacerbations
of chronic obstructive pulmonary disease. Cochrane Data-
base Syst Rev 2010. CD005074.
[98] Hyland ME, Jones RC, Hanney KE. The lung information needs
questionnaire: development, preliminary validation and
findings. Respir Med 2006;100:1807e16.
[99] O’Neill B, Cosgrove D, MacMahon J, McCrum-Gardner E,
Bradley JM. Assessing education in pulmonary rehabilitation:
the understanding COPD (UCOPD) questionnaire. COPD 2012;
9:166e74.
[100] Bourbeau J, Nault D. Self-management strategies in chronic
obstructive pulmonary disease. Clin Chest Med 2007;28:
617e28 [vii].
[101] Miller WR, Rose GS. Toward a theory of motivational inter-
viewing. Am Psychol 2009;64:527e37.
[102] Rubak S, Sandbaek A, Lauritzen T, Christensen B. Motiva-
tional interviewing: a systematic review and meta-analysis.
Br J Gen Pract 2005;55:305e12.
[103] Brooks D, Sottana R, Bell B, Hanna M, Laframboise L,
Selvanayagarajah S, et al. Characterization of pulmonary
rehabilitation programs in Canada in 2005. Can Respir J 2007;
14:87e92.
[104] Lemmens KM, Nieboer AP, Huijsman R. A systematic review
of integrated use of disease-management interventions in
asthma and COPD. Respir Med 2009;103:670e91.
[105] Michie S. Designing and implementing behaviour change in-
terventions to improve population health. J Health Serv Res
Policy 2008;13(Suppl. 3):64e9.
[106] Zuwallack R. The nonpharmacologic treatment of chronic
obstructive pulmonary disease: advances in our understanding
1650 A. Stoilkova et al.of pulmonary rehabilitation. Proc Am Thorac Soc 2007;4:
549e53.
[107] Worth H, Dhein Y. Does patient education modify behaviour
in the management of COPD? Patient Educ Couns 2004;52:
267e70.
[108] Stoilkova A, Wouters EFM, Spruit MA, Franssen FME,
Janssen DJA. The relationship between coping styles and
clinical outcomes in patients with COPD entering pulmonary
rehabilitation. COPD J Chronic Obstructive Pulm Dis 2013;10:
316e23.
[109] Stoilkova A, Janssen DJA, Franssen FME, Spruit MA,
Wouters EFM. Coping styles in patients with COPD before and
after pulmonary rehabilitation. Respir Med 2013;107:825e33.[110] McCathie HC, Spence SH, Tate RL. Adjustment to chronic
obstructive pulmonary disease: the importance of psycho-
logical factors. Eur Respir J 2002;19:47e53.
[111] Mullan RJ, Flynn DN, Carlberg B, Tleyjeh IM, Kamath CC,
LaBella ML, et al. Systematic reviewers commonly contact
study authors but do so with limited rigor. J Clin Epidemiol
2009;62:138e42.
[112] Lacasse Y, Guyatt GH, Goldstein RS. The components of a
respiratory rehabilitation program: a systematic overview.
Chest 1997;111:1077e88.
[113] Bourbeau J. The role of collaborative self-management in
pulmonary rehabilitation. Semin Respir Crit Care Med 2009;
30:700e7.
